Isoform switching of Cdc6 contributes to developmental cell cycle remodeling.
Xenopus laevis early development is characterized by rapid and synchronous cleavage cycles, which consist of alternating S and M phases. At midblastula transition, zygotic transcription begins and these cleavage cycles are replaced by longer cell division cycles that include gap phases and checkpoints. Herein, we demonstrate developmentally regulated Cdc6 isoform switching that contributes to this developmental cell cycle remodeling. Cdc6 is an essential component of the eukaryotic DNA replication machine that licenses each origin to one round of DNA replication each cell division cycle. The originally characterized Xenopus Cdc6 isoform (here termed Xcdc6A) and a novel isoform (Xcdc6B) have divergent N-terminal regulatory regions and different temporal patterns of expression. Although abundant in the early embryo, Xcdc6A becomes undetectable following midblastula transition. In contrast, while Xcdc6B is present in the early embryo, it is nonfunctional, as judged by lack of chromatin binding. In somatic tissue, however, Xcdc6B binds chromatin and its inhibition blocks entry into S phase. This is the first example of developmental regulation of Cdc6, raising intriguing implications for cell cycle remodeling during embryogenesis.